Untargeted LC-MS-based metabonomics revealed that aristolochic acid I induces testicular toxicity by inhibiting amino acids metabolism, glucose metabolism, β-oxidation of fatty acids and the TCA cycle in male mice.
As the main toxic component of aristolochic acid, aristolochic acid I (AAI) is primarily found in Aristolochiaceae plants such as Aristolochia, Aristolochia fangchi and Caulis aristolochiae manshuriensis. AAI has been proven to be carcinogenic, mutagenic and nephrotoxic. Although the role of AAI in testicular toxicity has been reported, its mechanism of action is unknown. Using metabonomics and molecular biology techniques, we tried to identify the differential endogenous metabolites of AAI that may affect the changes in testicular function in mice, map the network of metabolic pathways, and systematically reveal the molecular mechanism of AAI-induced testicular toxicity. We found that AAI inhibited amino acid metabolism in mouse testicular cells, impeded the uptake and oxidative decomposition of fatty acids, prevented normal glucose uptake by testicular cells, which inhibited glycolysis and gluconeogenesis, affected the mitochondrial tricarboxylic acid (TCA) cycle, which impaired the ATP energy supply, decreased the number of spermatogenic cells and sperm in the testes, induced changes in the mitochondrial state of spermatogonial cells, and ultimately led to physiological and pathological changes in the testes. AAI also regulated the testicular physiological activity by regulating the androgen receptor and hormone levels. This study used metabonomics and other methods to elucidate the mechanism of AAI-induced testicular toxicity from a new angle.